Introduction
Iteroparous breeders either must invest in an ongoing reproductive attempt or seek additional breeding opportunities. Such life history tradeoffs are the basis of current notions of parental investment (TRIVERS, 1972; MAYNARD SMITH, 1977; GRAFEN & SIBLEY, 1978; Low, 1978) and suggest that patterns of parental care depend on the parent's s ability to enhance the survival of current offspring relative to its ability to achieve reproductive success elsewhere (ROBERTSON & BIERMAN, 1979; PRESSLY, 1981) .
Experimental work under natural conditions on reproductive benefits and the duration of parental care in insects is rare (reviews in WILSON, 1971; HINTON, 1977; ZEH & SMITH, 1985; TALLAMY & WOOD, 1986 ). Removal experiments demonstrate that parental care can reduce predation or parasitism (EBERHARD, 1975; PECKHAM, 1977; WooD, 1978; MELBER 2l al., 1980; TALLAMY & DENNO, 1981 ; WYATT & FOSTER, 1990) and can protect larvae in a physiologically difficult environment (SMITH, 1980; WYATT, 1986 SCOTT, 1989; SCOTT, 1990; SCOTT & TRANIELLO, 1990) .
In this study I: estimate the reproductive benefits of paternal care on small and large carcasses in the field; extend the finding that males reduce takeovers by demonstrating that this occurs when competitors are free-flying beetles; find that males decrease the time that a large carcass is vulnerable to a takeover; find no evidence that males decrease other components of reproductive success; and determine that three variables (carcass size, the developmental stage of the larvae and the presence of the female) affect the duration of male care. I relate a longer duration of care on larger carcasses to estimates of reproductive benefits from the field and rule out two alternative hypotheses for more care on larger carcasses. In addition, the effect of prior reproduction on a male's reproductive success and residence time in a subsequent reproductive attempt is examined.
The study animal.
Parental care in Necrophorus is one of the most highly developed among the Coleoptera (WILSON, 1971; ZEH & SMITH, 1985) . Male and female burying beetles independently arrive at small vertebrate carcasses and compete with conspecifics of the same sex and heterospecifics until a single dominant pair remains (PuKowsKI, 1933; MILNE & MILNE, 1976) . If a male fails to locate the carcass a lone female uses stored sperm to produce a clutch (BARTLETT, 1988; MULLER & EGBERT, 1987) . The single female or pair then inters the carcass, removes hair or feathers, rounds the carcass into a brood ball, deposits anal secretions, regurgitates to larvae and makes repairs in the crypt (Putcowsxt, 1933; HALFTTER el al., 1983; BARTLETT, 1988) . A male that cooperates with a female in burying a carcass fathers over 90% of the brood (MÜLLER EGGERT, 1989) . At
